We pooled data from 5 large validation studies (1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)) of dietary self-report instruments that used recovery biomarkers as referents, to assess food frequency questionnaires (FFQs) and 24-hour recalls (24HRs). Here we report on total potassium and sodium intakes, their densities, and their ratio. Results were similar by sex but were heterogeneous across studies. For potassium, potassium density, sodium, sodium density, and sodium:potassium ratio, average correlation coefficients for the correlation of reported intake with true intake on the FFQs were 0.37, 0.47, 0.16, 0.32, and 0.49, respectively. For the same nutrients measured with a single 24HR, they were 0. 47, 0.46, 0.32, 0.31, and 0.46, respectively, rising to 0.56, 0.53, 0.41, 0.38, and 0.60 for the average of three 24HRs. Average underreporting was 5%-6% with an FFQ and 0%-4% with a single 24HR for potassium but was 28%-39% and 4%-13%, respectively, for sodium. Higher body mass index was related to underreporting of sodium. Calibration equations for true intake that included personal characteristics provided improved prediction, except for sodium density. In summary, self-reports capture potassium intake quite well but sodium intake less well. Using densities improves the measurement of potassium and sodium on an FFQ. Sodium:potassium ratio is measured much better than sodium itself on both FFQs and 24HRs. attenuation factors; calibration models; dietary measurement error; food frequency questionnaire; 24-hour recall; underreporting Abbreviations: AMPM, Automated Multiple-Pass Method; FFQ, food frequency questionnaire; 24HR, 24-hour recall; NBS, Nutrition Biomarker Study; NPAAS, Nutrition and Physical Activity Assessment Study; OPEN, Observing Protein and Energy Nutrition; SPR, sodium:potassium ratio.
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We pooled data from 5 large validation studies (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) of dietary self-report instruments that used recovery biomarkers as referents, to assess food frequency questionnaires (FFQs) and 24-hour recalls (24HRs). Here we report on total potassium and sodium intakes, their densities, and their ratio. Results were similar by sex but were heterogeneous across studies. For potassium, potassium density, sodium, sodium density, and sodium:potassium ratio, average correlation coefficients for the correlation of reported intake with true intake on the FFQs were 0.37, 0.47, 0.16, 0.32, and 0.49, respectively. For the same nutrients measured with a single 24HR, they were 0.47, 0.46, 0.32, 0.31, and 0.46, respectively, rising to 0.56, 0.53, 0.41, 0.38, and 0.60 for the average of three 24HRs. Average underreporting was 5%-6% with an FFQ and 0%-4% with a single 24HR for potassium but was 28%-39% and 4%-13%, respectively, for sodium. Higher body mass index was related to underreporting of sodium. Calibration equations for true intake that included personal characteristics provided improved prediction, except for sodium density. In summary, self-reports capture potassium intake quite well but sodium intake less well. Using densities improves the measurement of potassium and sodium on an FFQ. Sodium:potassium ratio is measured much better than sodium itself on both FFQs and 24HRs. attenuation factors; calibration models; dietary measurement error; food frequency questionnaire; 24-hour recall; underreporting Abbreviations: AMPM, Automated Multiple-Pass Method; FFQ, food frequency questionnaire; 24HR, 24-hour recall; NBS, Nutrition Biomarker Study; NPAAS, Nutrition and Physical Activity Assessment Study; OPEN, Observing Protein and Energy Nutrition; SPR, sodium:potassium ratio.
Studies of dietary intake and its relationship to health outcomes often use self-reported intakes (1) . Assessing the validity of dietary self-report instruments is needed to reliably interpret the results. Dietary intake recovery biomarkers (2) that provide accurate assessments of short-term intakes are available for just 4 dietary components: energy, protein, potassium, and sodium. A series of large validation studies with recovery biomarkers, starting with the Observing Protein and Energy Nutrition (OPEN) Study (3) , have been conducted in the United States. In 2009, investigators from 5 such studies agreed to pool their data for common analysis (the Validation Studies Pooling Project), so as to characterize with greater precision the nature and magnitude of reporting errors in food frequency questionnaires (FFQs) and 24-hour recalls (24HRs) and investigate personal characteristics associated with such errors. Results regarding energy and protein have already been reported (4) . Here, we present results regarding potassium and sodium intakes. Low potassium and high sodium intakes (5) (6) (7) (8) have been associated with elevated blood pressure in epidemiologic studies and clinical trials and are important to public health.
METHODS

Validation studies and their populations
The 5 studies, described in more detail elsewhere (4), differed in their emphasis and in the populations studied. The OPEN Study was conducted in adult volunteers aged 40-69 years residing in suburban Maryland (3) . In the Energetics Study, white and African-American young adults in Los Angeles, California, were studied (9) . In a study conducted to validate the US Department of Agriculture's Automated Multiple-Pass Method (AMPM), Moshfegh et al. (10) recruited a population similar to that in OPEN. The Nutrition Biomarker Study (NBS) and the Nutrition and Physical Activity Assessment Study (NPAAS) included participants from study centers spread across the United States as part of the Women's Health Initiative Dietary Modification Trial and Observational Study, respectively (11, 12) , and included only women, mostly over age 60 years. Further details are provided in Table 1 . Each study proposal received institutional review board approval.
Self-report instruments
The participants in each study completed an FFQ. Although some repeat administrations were performed in OPEN, AMPM, NBS, and NPAAS, we analyzed only the first administration here. Three FFQs were used: the Diet and Health Questionnaire (13) in OPEN and Energetics, the Harvard FFQ (14) in AMPM, and the Women's Health Initiative FFQ (15) in NBS and NPAAS.
Each study also included 2 or more 24HR assessments administered on nonconsecutive days in either all participants (4 of 5 studies) or a 20% subset of participants (NBS) ( Table 2) . Different 24HRs were used ( Table 2 ). The 24HR energy data were assessed for possible drift over repeat assessments. In one study (Energetics, which had 8 repeat non-interviewer-assisted assessments), a marked drift was detected after the fourth assessment. Additionally, since the first assessment was thought to be on the participants' learning curve, only the second, third, and fourth 24HR assessments were analyzed in this study.
Biomarkers
Recovery biomarkers were measured in all 5 studies. Measurements included doubly labeled water for energy intake (16) and 24-hour urinary potassium and sodium levels for potassium and sodium intake (17, 18) (Table 2 ). The doubly labeled water method (Table 2) assesses energy expenditure over a 10-to 14-day period and, assuming individuals to be in energy balance, measures average daily energy intake over this period (16) . Urinary levels of potassium and sodium (total amounts in 24-hour urine samples) assess potassium and sodium intake over a 24-hour period (17, 18) . Urinary potassium and sodium levels were measured at a Medical Research Council laboratory (Cambridge, United Kingdom) using the flame photometry method (OPEN) and at a University of California, Los Angeles (Los Angeles, California) laboratory (Energetics-potassium), a US Department of Agriculture (Washington, DC) laboratory (Energetics-sodium), the (19) . Urinary sodium values were divided by 0.86 to convert them to dietary sodium values (20) .
Reliability substudies
Each study included a substudy (of varying sizes) to examine within-person variation in self-reports and biomarkers.
The time between initial administration and repeat administrations varied considerably between studies, as did the extent of the repeat data collection ( Table 2 ). In OPEN, only doubly labeled water measurements were repeated, while the other studies repeated both biomarker measurements and selfreports.
Relative timing of the measurements in the main studies
In all studies except AMPM, the FFQ was administered at the beginning of the main study. In AMPM, the FFQ was administered 1-14 months after the beginning of the main study. In OPEN, a second FFQ was administered 60 days after the first. In all studies, doubly labeled water was administered at 1-14 days, and 24-hour urine samples were collected during the same period. The 24HRs were administered on the following days: OPEN, days 1 and 61; Energetics, days 1, 3, 5, 8, 11, 14, 30 , and 60; AMPM, days 1, 5-6, and 10-11; NBS, none in the main study; and NPAAS, 3 occasions over a 14-to 104-day period.
Statistical methods
We report on 5 dietary components: potassium, potassium density, sodium, sodium density, and sodium:potassium ratio (SPR). Densities are defined as the ratio of nutrient intake (mg/day) to energy intake (thousands of kcal/day) and are studied because they represent energy-adjusted quantities (1). They are often reported with less relative error than are absolute intakes (21) . SPR has been proposed as a risk factor for cardiovascular disease (22) .
All dietary intake and biomarker variables were logarithmically transformed so that their distributions were approximately normal, as confirmed by visualization of quantile-quantile plots.
Recent research (23) indicates that para-aminobenzoic acid need not be used to assess the completeness of 24-hour urine collection. Urinary potassium and sodium values from analysis were excluded only if the participant reported missing 2 or more voids during the 24-hour collection. Exclusion of outliers is described in Web Appendix 1 (available at http://aje. oxfordjournals.org/).
Since repeated 24HR assessments were administered in all studies, we investigated reporting characteristics for a single 24HR and for two and three 24HRs (where available), using mean log reported intake as the value reported from multiple assessments.
Analyses were based on the following premises: 1) recovery biomarker levels provide, on a logarithmic scale, unbiased estimates of short-term intake; 2) within-person variation is independent of personal characteristics; and 3) in the 5 studies evaluated, intake did not vary systematically with time. Together, these assumptions imply that recovery biomarkers are unbiased for measurement of longer-term usual intake.
We investigated several characteristics of dietary reporting error, including reporting bias, attenuation factors, and correlation coefficients for correlations between reported and true usual intake. Reporting bias was estimated as the mean difference between log reported intake (first administration) and the log biomarker value, reexpressed as relative bias by exponentiation.
The attenuation factor (usually between 0 and 1) is the multiplicative bias or shrinkage factor in the estimated regression coefficient when a health outcome is regressed on continuous self-reported intake rather than true dietary intake, in the absence of systematic reporting biases dependent on factors related to the health outcome. It was estimated in each study as the slope in the linear regression of the log biomarker value on log first reported intake. To accommodate the multiple biomarker determinations, we employed linear mixed models (24) , with a random intercept for participants (Web Appendix 2). Across-study average attenuation factors were weighted by the inverses of their variances. The coefficient for correlation between reported and true usual intake is used to measure the loss, due to measurement error, of statistical power to detect diet-health associations. With simple disease models, which have a single normally distributed exposure that is categorized, it can also be used to deattenuate relative risks between the categories (25) . It was estimated as the correlation between the first reported intake and the biomarker value, adjusted for within-person variation in the biomarker using a method similar to that of Rosner and Willett (26) (Web Appendix 3) . Low values of the attenuation factor and of correlation between reported intake and true intake (e.g., less than 0.4) are undesirable, although there is no sharp cutoff.
We investigated the role of personal characteristics in modifying reporting bias and attenuation. We examined sex, age (<40, 40-49, 50-59, 60-69, 70-79, or ≥80 years), body mass index (weight (kg)/height (m) 2 ; log-transformed), race/ethnicity (black, white/other), and education (high school, college, postgraduate study). Their influence on bias was measured through the coefficients of linear regressions of reporting bias (reported intake minus biomarker value) on these characteristics. Their influence on attenuation was assessed via the coefficients of the interaction of the characteristics with reported intake in linear regressions of log biomarker value on these variables. Calibration equations for predicting true usual intake were obtained from regressions of the log biomarker value on log reported intake and personal characteristics. The accuracy of prediction was measured by means of the multiple correlation coefficient (R 2 ), adjusted for withinperson variation in the biomarker (12) (Web Appendix 3), and was contrasted with the R 2 obtained when the self-report instrument was the only predictor.
All analyses were performed as meta-analyses, with study entered as a dummy variable into the regression model (Web Appendix 2). Between-study heterogeneity was assessed through interactions of study with other terms in the model, and was quantified in terms of the ratio of between-study variance to total variance, I
2 (27) . Between-sex heterogeneity in attenuation factors was assessed through interactions between sex and self-reports. The statistical significance of coefficients was tested using 2-sided t tests or F tests. Although P < 0.05 was used as a guide for statistical significance, the tables present many P values that were unadjusted for multiple testing. Conclusions were drawn based on the consistency of results across studies, as well as the P values themselves. Statistical analyses were implemented in SAS, version 9 (SAS Institute, Inc., Cary, North Carolina) (28) .
RESULTS
Reporting bias
Geometric mean intakes (Table 3 ) and relative bias (Table 4) are shown for FFQs and single 24HRs in Tables 3   and 4 . Results for the mean of two or three 24HRs were very similar to those for a single 24HR. Self-report mean values for potassium were similar to biomarker values for some studies but were underestimated by 10%-15% for NBS and NPAAS. Potassium density was overestimated by approximately 35% by FFQ reports, mainly because of energy underestimation (Web Tables 1-8) , and by about 15% by 24HR reports. Sodium intake was underestimated by 23%-52% by FFQ report in all studies except Energetics (2%-9%), and it was also underestimated by 23%-28% by 24HR report in NBS and NPAAS. Density of sodium intake was overestimated by approximately 30% by FFQ report in Energetics but underestimated by about 30% in AMPM. It was overestimated by about 10% by 24HR report in OPEN and Energetics, but not in the other studies. SPR was underestimated by 33%-47% using an FFQ in OPEN and AMPM but only by 12%-17% in Energetics, NBS, and NPAAS. Using a 24HR, SPR was underestimated by less than 10%, on average.
There were no personal characteristics that on both selfreport instruments were consistently associated with reporting bias in potassium intake (Web Tables 9 and 10 ). In contrast to potassium, underreporting of sodium was strongly associated with higher body mass index and also, for FFQ reports, with being black, being male, and having a high school education versus a college education or higher.
Attenuation factors and correlations of reported intake with true usual intake Attenuation factors for FFQ-reported potassium were higher than those previously reported for protein and energy (4) ( Table 5) , with an average of 0.25-0.30. For a single 24HR, they were somewhat higher, with an average of approximately 0.30-0.35. Using the mean of two 24HR administrations increased the attenuation factor to about 0.45, and using the mean of three 24HRs increased it to 0.50.
For potassium density, the FFQ attenuation factors were markedly higher than those for absolute potassium, with an average of over 0.50, and they were higher than those for a single 24HR, which had an average attenuation factor of about 0.40. However, the factor increased to approximately 0.60 for two 24HRs and approximately 0.65 for three 24HRs.
FFQ attenuation factors for sodium were very low (around 0.10), similar to those previously reported for energy (4) (Web Tables 1-8 ). They were somewhat higher for a single 24HR (around 0.20). For two 24HRs, they increased to approximately 0.25 and to 0.30 for three 24HRs.
FFQ attenuation factors for sodium density were markedly higher than those for absolute sodium, with an average around 0.35 (Table 5) , and were higher than those for a single 24HR (average of 0.17 for women and 0.29 for men). With 2 and 3 administrations of a 24HR, the average value increased to about 0.35 and 0.40, respectively.
Attenuation factors for SPR were high. The average value for a single 24HR was approximately 0.40 (0.37 for women and 0.46 for men), rising to about 0.60 for two 24HRs and about 0.70 for three 24HRs. The average attenuation factor for an FFQ was approximately 0.60 (Table 5) . Validating Reported Potassium and Sodium Intake 479 Considerable across-study heterogeneity in attenuation factor values was seen, particularly for the 24HR, with higher values in AMPM and lower values in Energetics (Table 5 ). Attenuation factors did not differ substantially between men and women (Table 5) .
Correlations of reported intake with true intake, averaged over the studies, displayed patterns similar to those of the attenuation factors (Table 6 ). Correlation coefficients for potassium and potassium density were uniformly higher than those for sodium and sodium density. For FFQs, correlation coefficients for potassium density were higher than those for absolute potassium (average of 0.43 for men and 0.51 for women vs. 0.40 for men and 0.33 for women) and were higher for sodium density than for absolute sodium (average of approximately 0.32 vs. approximately 0.16). For both FFQs and 24HRs, correlations for SPR were higher than those for sodium density and slightly higher than those for potassium density. Correlation coefficients for the individual studies are presented in Web Table 11 .
Attenuation factors for an FFQ did not appear to be substantially modified by personal characteristics among men (Web Table 12 ) or for a 24HR in either men or women. However, for FFQs, among women, increased body mass index was associated with lower attenuation factors for potassium and sodium, and black women had lower attenuation factors for potassium than other women. This was similar to our finding regarding modifiers of attenuation for protein and energy (4).
Calibration (prediction) equations for true usual intake
Tables 7 and 8 present details of the calibration models for predicting the logarithm of true usual intakes of potassium and sodium based on either an FFQ report or a single 24HR report and personal characteristics, separately for men and women. The coefficient for the logarithm of self-reported intake is provided for each study. For potassium, race/ethnicity was a strong predictor of intake, and with age and education, it raised the multiple correlation from approximately 0.25-0.35 using a 24HR alone to approximately 0.35-0.40, and from about 0.10-0.20 using an FFQ alone to about 0.20-0.30. Although the information presented in Web Table 12 suggests that certain interaction terms for the interaction of FFQ data with personal characteristics may improve prediction of potassium and sodium intakes, in reality they led to only marginal increases in the average R 2 -the largest from 0.20 to only 0.22. Therefore, we present results from the simpler calibration model without interactions. Details of the calibration models for potassium density, sodium density, and SPR are presented in Web  Tables 13-15 . Details of the calibration models for potassium and sodium, when a mean of two 24HRs is used, are presented in Web Table 16 .
For sodium, body mass index was the most important predictor, followed by age. The very low multiple correlations due to self-report alone (less than 0.1, except for AMPM) were raised to 0.2-0.4 by including these factors.
DISCUSSION
Dietary self-reporting is a basic component of population surveillance of dietary intake, many dietary intervention studies, and most studies of diet-health outcome relationships. However, reporting error, daily variation in diet, and limitations of food composition databases can affect results, and knowing the measurement properties of self-report instruments is required for their proper interpretation. In this paper, we examined the measurement properties of selfreported intakes of potassium and sodium, their densities, and SPR.
While potassium intake is accepted as a valid target of dietary self-reports, the possibility of capturing sodium intake by self-report is more controversial. Although much of the sodium in the US diet comes from packaged and processed foods, the sodium in these foods is present in highly variable amounts, creating difficulties in compiling accurate food composition databases, especially for FFQs. Furthermore, sodium intakes from salt added during food preparation or at the table are difficult to capture. These difficulties explain the move to use urinary sodium levels (and not self-reports) in some surveillance efforts (29) . In the studies in our pooling project, efforts to quantify salt added at the table were limited. However, the majority of US sodium intake is derived from food processed or prepared outside the home (30, 31). We indeed found differences between the errors of selfreported sodium and potassium intakes. Firstly, unlike potassium, sodium intakewas underestimated, byapproximately 30% using FFQs and by about 5%-10% using 24HRs (Table 4) . Secondly, sodium intake had lower attenuation factors (Table 5) and lower correlations with true intake (Table 6 ) than potassium intake. Nevertheless, SPR (together with potassium density) had the highest attenuation factors and correlations among the components we investigated. This was true for both 24HRs and FFQs, even though FFQs seriously underestimated SPR. This indicates that while FFQs may be a poor tool for population surveillance of SPR, it nevertheless appears adequate for assessing associations of this ratio with health outcomes. Note that none of the FFQs in our study were specifically designed to assess sodium intake, and with some attention to this issue, improved measurement could likely be achieved.
The higher attenuation factors and correlations with true intake for SPR apparently resulted from the highly correlated Validating Reported Potassium and Sodium Intake 483 (33) criticism that National Health and Nutrition Examination Survey data underreport energy intake as the starting point for an attack on observational studies of diet-health outcome relationships. Our finding of serious underestimation of SPR by FFQs, coupled with relatively high correlations between the FFQreported ratio and the true ratio, emphasizes that underestimation per se does not invalidate use of a self-report instrument for studying diet-health outcome relationships.
The results presented in this paper were based on the assumptions that doubly labeled water and 24-hour urinary potassium and sodium measurements yield unbiased estimates of their respective intakes and that their errors are not related to true intake or personal characteristics. This assumption is wellfounded for doubly labeled water (34) and urinary potassium (35) , but it is somewhat controversial for urinary sodium.
Several studies conducted between 1970 and 1990 indicated that urinary sodium was suitable as a recovery biomarker. One feeding study (18) and 4 studies with duplicate food portions (17, 20, 36, 37) compared dietary sodium with corresponding 24-hour urine samples. The data collection periods ranged from 3 days to 28 days over a 12-month period and included 9-43 participants. The average recovery of sodium from 24-hour urine samples ranged from 83% to 95%, similar to the 81% recovery found for protein as estimated from urinary nitrogen (38) . In the feeding study, Luft et al. (18) reported a correlation of 0.55 between 24-hour urine sodium and true intake, with improved agreement when multiple repeated 24-hour urine samples were used. More recently, an intervention study (39) found within-person correlations for 24-hour urine assessments separated by several months of only 0.30 for sodium, compared with 0.50 for potassium. A recent experiment in 12 adults, involving constant sodium intake over several months, revealed cyclical rhythms in urinary sodium excretion with phases longer than 24 hours (40). It seems plausible that such variations occur randomly among study subjects and are independent of level of sodium intake and personal characteristics, thus complying with the assumptions for a recovery biomarker.
FFQs assess intake over the moderate-to long-term past, whereas biomarkers and 24HRs assess short-term intake. Therefore, the biomarker assessments in our study were more proximal to the period assessed by the 24HRs than to the period assessed by the FFQs. This could have caused overestimation of 24HR correlations with true long-term intake and underestimation of FFQ correlations. In preliminary investigations using statistical modeling, we found that this does occur, but not to a degree that changes our overall conclusions. Further statistical examination of this issue is needed. Note that both biomarker and self-report assessments cover a much shorter period than may be relevant to dietary influences on health outcomes, suggesting the need for both longitudinal biomarker data and longitudinal self-report data in order to thoroughly study diet-health outcome associations.
As we mentioned previously (4), to avoid excessive attenuation of the estimated relative risk and the requirement of huge sample sizes, one usually needs correlations between reported and true intakes of 0.4 or more. Our finding of correlations of approximately 0.5 for SPR, a potential risk factor for cardiovascular disease, using either an FFQ or 1 or more 24HRs (Table 6 ) is encouraging. Similarly high correlations were found for potassium density (Table 6 ).
The ratio of sodium intake to potassium intake appears to be strongly related to personal characteristics, with higher ratios being reported among younger persons, blacks, persons with higher body mass index, and persons with less than a postgraduate education. These factors, together with selfreported intake, allow prediction of true intake with a multiple correlation coefficient of approximately 0.4 (Web Table 15 ). Huang et al. (41) developed calibration models for potassium and sodium and their ratio, as well as for potassium and sodium density, based on 24HRs, FFQs, and 4-day food records using NBS and NPAAS data; their results substantially agree with ours. These authors have proposed use of their calibration models in cohort studies of postmenopausal women to obtain estimates of relative risks related to SPR. The calibration models derived from the models presented in our tables could serve the same purpose. However, certain caveats must be mentioned.
Firstly, we found heterogeneity of the coefficients for the self-reports across studies, making it sometimes difficult to choose the appropriate coefficient for the study population in question. In situations where the heterogeneity test results (shown in the tables) were not statistically significant, it would be reasonable to use a coefficient that was averaged across the studies. In situations where heterogeneity was observed, investigators would be advised to use the coefficient from the study (or studies) that corresponds most closely to their own in terms of the instrument used and the population studied. Secondly, and more fundamentally, the choice of which variables to use in the prediction equation is complex and is closely tied to the time period targeted for usual intake. More discussion of this point can be found in the article by Prentice et al. (42) but is beyond the scope of this paper. It is clear, however, that the principle of increasing the accuracy of prediction of usual intake is centrally important in nutritional epidemiology.
Other investigators have noted that nutrients are reported with differing levels of error (e.g., see Heitmann et al. (43) ). Our results for sodium and potassium (Table 4) , as well previous results on energy and protein (4), clearly demonstrate this. Unfortunately, this means that there is no single correction factor that can be applied to adjust estimated population intake distributions for reporting errors.
Overall, our pooling study has clarified strengths and weaknesses of 2 commonly used types of self-report instruments for assessing intakes of potassium and sodium. The modes of administration of the instruments, particularly the 24HR, varied substantially across studies, from the World Wide Web to interviewers. Similarly, the populations differed quite widely in age and racial/ethnic composition. These factors no doubt contributed to between-study heterogeneity in some measures. Despite this heterogeneity, the current study established firmly that 1) the attenuations and correlations with truth for the FFQs studied are much improved when considering potassium or sodium densities in comparison with
Validating Reported Potassium and Sodium Intake 485 absolute potassium or sodium; 2) attenuations and correlations of SPR are (together with those for potassium density) the highest among the dietary components we have investigated; 3) multiple 24HRs substantially decrease attenuation and increase correlation compared with a single 24HR; and 4) body mass index strongly predicts underreporting of sodium intake. Overall, our analyses of potassium and sodium, described here, and the results for protein and energy reported previously (4) support the view that levels of dietary reporting error differ across nutrients.
